Nerve membrane Na+ channels as targets of insecticides.
The mechanisms of action of neuroactive insecticides on the nervous system has been studied for many years. It is now well established that severe neurological symptoms of poisoning with pyrethroids and DDT in mammals and insects are the result of modification of Na+ channel activity. Toshio Narahashi discusses the history, approaches and results of the studies leading to this conclusion. Advanced electrophysiological experiments using voltage clamp and patch clamp, together with ligand-binding and ionic flux experiments, have unveiled unique actions of pyrethroids and DDT of keeping the Na+ channel in the open state for an extremely long period, sometimes as long as several seconds. This modification of Na+ channel properties leads to hyperactivity of the nervous system. These insecticides have also been shown to suppress GABA and glutamate receptor-channel complexes and voltage-activated Ca2+ channels, but the toxicological significance of these actions remains to be seen. The results of these studies provide clues for developing newer insecticides with higher selectivity between mammals and insects and for coping with the problem of insecticide resistance.